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Reliability and Analysis Technologies to Improve Quality of Automotive Semiconductor Products
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The sophistication of in-vehicle electronic equipment resulting from the advancement of technologies for automotive electronics and electroac-
tuation in recent years has given rise to the need for automotive semiconductor products with high quality targeted at achieving zero defects. It is
therefore necessary to implement quality and reliability improvement activities at the initial stage of development as well as at the mass production
stage.

Toshiba Electronic Devices & Storage Corporation has been engaged in the development of automotive semiconductor products applying the
following technologies to attain high quality at the design stage: device structure optimization to improve the reliability of each product, advanced
technology to estimate reliability using a test element group (TEG) pattern, and a screening method to detect potential defects. In order to improve
upstream design quality, we have also been focusing on development using operating analysis technologies, including lock-in thermography (LIT)
and time-resolved emission (TRE) microscopy, as well as improvement of the defect position specification method taking into consideration the

effect of X-ray irradiation.
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Schematic diagram showing layout of metal layers in power integrated
circuit (IC) using laterally diffused metal-oxide semiconductor (LDMOS)
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Improvement in off-leak current of LDMOS devices with different
structures
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Example of screening by means of temperature gradient test (TGT)
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Flow of product development quality improvement using pre-fault
analysis
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Results of LIT observations of leakage defects of metal-oxide-
semiconductor field-effect transistor (MOSFET)
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Results of TRE microscopy observations of light emissions caused

by avalanche breakdown current in insulated gate bipolar transistor
(IGBT)
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Changes in collector current of IGBT when irradiated by X-rays
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